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(54) MACHINE TOOL

(57)  This machine tool (11) comprises a machining
chamber (45) in which machining of a workpiece (1) is
performed, and a tool storage chamber (46) in which a
plurality of tools are stored. The machine tool (11) is fur-
ther provided with a partition (42a) which partitions the
machining chamber (45) and tool storage chamber (46)
from one another. The machine tool (11) is positioned on
the front side of the machining chamber (45), and is
equipped with a first sliding door (51) that moves in the
width direction, and a second sliding door (52) that is
positioned on the front side of the tool storage chamber
(46) and thatmoves in the width direction. The first sliding
door (51) and second sliding door (52) are positioned in
such a manner that one of the sliding doors is positioned
on the front side of the other sliding door, and when one
of the sliding doors is opened, said door overlaps with
the other sliding door.
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Description
FIELD

[0001] The presentinvention relates to a machine tool.

BACKGROUND

[0002] In a machining area for machining workpieces,
a table for fixing workpieces and a spindle head for hold-
ing a tool are disposed. Since chips and cutting fluid for
cooling the tool scatter in the machining area, a machin-
ing chamber is formed around the machining area. Fur-
thermore, a machine tool including a tool exchange de-
vice for automatically changing a tool attached to the
spindle head is known. In the machine tool including the
tool exchange device, the machining chamber is formed
so as to prevent chip and cutting fluid from scattering out
of the machine tool.

[0003] Japanese Unexamined Utility Model Publica-
tion No. 2-35657 discloses a machine tool including a
splash guard covering the front and the sides of the ma-
chine tool. Moreover, this document discloses that the
splash guard covering the front includes sliding doors
that are opened in multiple stages.

CITATION LIST
PATENT LITERATURE

[0004] PatentLiterature 1: Japanese Unexamined Util-
ity Model Publication No. 2-35657U

SUMMARY
TECHNICAL PROBLEM

[0005] The tool exchange device for changing a tool
to be attached to the spindle head can be disposed out-
side the wall of the machining chamber. It is necessary
for an operator to perform a predetermined operation on
the tool exchange device. For example, the operator has
to change the tool stored in the tool exchange device or
perform maintenance of the tool exchange device.
[0006] In the prior art, the doors that open and close
on the side panel of the machine tool are disposed for
the maintenance of the tool exchange device and the
exchange of the tool. For example, when the tool stored
in the tool exchange device is changed, the operator
moves to the side of the machine tool, opens the door
for the exchange of the tool, and changes the tool. Thus,
a work space for the operation of the operator is neces-
sary on the side of the machine tool. As a result, there is
a problem that the length of the installation area of the
machine tool in the width direction is increased. Further-
more, since the operator has to move to the side of the
machine tool in the operation of the tool exchange device,
there is a problem that workability is deteriorated.
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[0007] An object of the present invention is to provide
a machine tool that can be installed in narrow space with
high workability.

SOLUTION TO PROBLEM

[0008] A machine tool ofthe presentinventionincludes
a machining chamber for machining a workpiece and a
tool storage chamber for storing a plurality of tools. The
machine tool includes a frame containing the machining
chamber and the tool storage chamber and a partition
wall that is disposed in the frame and separates the ma-
chining chamber and the tool storage chamber. The ma-
chine tool includes a first sliding door that is disposed at
the front side of the machining chamber and which moves
in the width direction of the machine tool and a second
sliding door that is disposed at the front of the tool storage
chamber and which moves in the width direction of the
machine tool. The first sliding door has a length in which
the front side of the machining chamber is opened in the
width direction. The second sliding door has a length in
which the front side of the tool storage chamber is opened
inthe width direction. The first sliding door and the second
sliding door are formed so that one door is disposed in
front of the other door and overlaps the other door when
the one door is opened.

[0009] In the invention described above, the second
sliding door can be disposed in front of the first sliding
door. When thefirst sliding door is opened, the first sliding
door can be disposed on the inner side of the second
sliding door.

[0010] Intheinventiondescribed above, the firstsliding
door can include a first window through which the inside
of the machining chamber is viewable when the first slid-
ing door is closed. The second sliding door can include
a second window through which the inside of the tool
storage chamber is viewable when the second sliding
door is closed. The window of one of the sliding doors
and the window of the other sliding door are formed so
as to at least partially overlap each other when one of
the sliding doors is opened.

[0011] Intheinventiondescribed above, the firstsliding
door can have a length in which the machining chamber
is opened in the height direction. The second sliding door
has a length in the height direction that extends from the
bottom to the top of the frame.

[0012] In the invention described above, the machine
tool can be provided with a spindle head that is disposed
in the machining chamber and which is movable in the
width direction of the machine tool, a tool magazine that
is disposed in the tool storage chamber, and a shutter
that is disposed on the partition wall. The partition wall
caninclude an opening thatis formed above the tool mag-
azine and allows the machining chamber and the tool
storage chamber to communicate with each other. The
shutter can be formed so as to open and close the open-
ing. The machining chamber can include a machining
area for machining the workpiece and an exchange area
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for changing the tool. The exchange area is disposed on
one end of the machining chamber in the width direction
and can be disposed above the tool magazine. The spin-
dle head can be formed so as to vertically move while
the shutter is opened, whereby a tool is changed through
the opening.

ADVANTAGEOUS EFFECTS OF INVENTION

[0013] According to the present invention, a machine
tool that can be installed in narrow space and which has
high workability can be provided.

BRIEF DESCRIPTION OF DRAWINGS
[0014]

FIG. 1 is a perspective view of a machine tool ac-
cording to an embodiment.

FIG. 2 is a front view of the machine tool according
to the embodiment.

FIG. 3is a perspective view of the machine tool when
a first sliding door is opened.

FIG. 4 is a front view of the machine tool when the
first sliding door is opened.

FIG. 5is a schematic cross-sectional view of the ma-
chine tool.

FIG. 6is a perspective view of the machine tool when
a second sliding door is opened.

FIG. 7 is a front view of the machine tool when the
second sliding door is opened.

FIG. 8 is another schematic cross-sectional view of
the machine tool.

FIG. 9is a front view of another machine tool accord-
ing to the embodiment.

DESCRIPTION OF EMBODIMENTS

[0015] Referring to FIGS. 1 to 9, a machine tool ac-
cording to an embodiment will be described below. In the
present embodiment, a numerically controlled machine
tool will be described as an example.

[0016] FIG. 1is a perspective view of the machine tool
according to the present embodiment. FIG. 2 is a front
view of the machine tool according to the present em-
bodiment. Referring to FIG. 1 and FIG. 2, the side of a
machine tool 11 on which the operator stands will be
referred to as the front side of the machine tool 11. A
direction indicated by arrow 91 corresponds to the front
side of the machine tool 11. FIG. 2 illustrates the machine
tool 11 as viewed from the front side. Moreover, the left
and right direction of the machine tool 11 will be referred
to as the width direction of the machine tool when the
operator stands in front of the machine tool 11. In FIG.
1,the directionindicated by arrow 92 is the width direction
of the machine tool 11.

[0017] The machine tool 11 includes a frame 41 serv-
ing as a housing. The frame 41 is shaped like a plate.
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The frame 41 is formed so as to surround a spindle head
and a tool exchange device or the like that are disposed
in the frame 41. The machine tool 11 includes a first slid-
ing door 51 disposed at the front side of the frame 41 and
a second sliding door 52 disposed at the front side of the
frame 41. The first sliding door 51 is a door for opening
a machining chamber for machining a workpiece. The
second sliding door 52 is a door for opening a region
including a tool storage chamber for storing tools. The
first sliding door 51 and the second sliding door 52 are
formed so as to move in the width direction as indicated
by arrow 92.

[0018] The first sliding door 51 includes a first window
53 for viewing the inside of the machining chamber when
the first sliding door 51 is closed. The second sliding door
52 includes a second window 54 for viewing the inside
of the tool storage chamber when the second sliding door
52 is closed. The first window 53 and the second window
54 are composed of transparent members such as glass.
[0019] FIG. 3 shows a perspective view of the machine
tool when the first sliding door is opened. FIG. 4 shows
afront view of the machine tool when the first sliding door
is opened. FIG. 5 shows a schematic cross-sectional
view of the machine tool according to the present em-
bodiment. FIG. 5 is a cross-sectional view taken along
line A-A of FIG. 2.

[0020] Referring to FIGS. 3 to 5, the machine tool 11
includes a bed 13 serving as a pedestal and a column
15 erected on the top surface of the bed 13. On the top
surface of the bed 13, a table 27 is disposed in front of
the column 15. A workpiece 1 is fixed to the table 27. A
saddle 17 is disposed at the front side of the column 15.
Moreover, a spindle head 21 is disposed at the front side
of the saddle 17. A tool 81 for machining the workpiece
1 is attached to the spindle head 21. The tool 81 is at-
tached to the spindle head 21 with a tool holder 29.
[0021] The machine tool 11 includes a movement de-
vice that changes the relative position of the tool 81 and
the workpiece 1. In the present embodiment, the spindle
head 21 moves in the Z-axis direction extending in the
vertical direction. The saddle 17 moves in the X-axis di-
rection extending in the horizontal direction. Moreover,
the table 27 moves in the Y-axis direction extending in
the horizontal direction. The movement device of the
present embodiment can move the tool 81 relative to the
workpiece 1 in the X-axis direction, Y-axis direction, and
Z-axis direction.

[0022] The movement device includes an X-axis
movement device. The X-axis movementdevice includes
a pair of X-axis rails 19 formed on the front surface of the
column 15 and a motor for moving the saddle 17. The
saddle 17 is formed so as to reciprocate along the X-axis
rails 19. The spindle head 21 and the tool 81 move with
the saddle 17 in X-axis direction. The movement device
includes a Y-axis movement device. The Y-axis move-
ment device includes a pair of Y-axis rails 25 disposed
on the bed 13 and a motor for moving the table 27. The
table 27 is formed so as to reciprocate along the Y-axis
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rails 25. The workpiece 1 moves with the table 27 in Y-
axis direction.

[0023] The movement device includes a Z-axis move-
ment device. The Z-axis movement device includes a
pair of Z-axis rails 23 formed on the front surface of the
saddle 17 and a motor for moving the spindle head 21.
The spindle head 21 is formed so as to reciprocate along
the Z-axis rails 23. The tool 81 moves with the spindle
head 21 in Z-axis direction and X-axis direction. Moreo-
ver, a motor for rotating a spindle about a rotary axis is
disposed in the spindle head 21.

[0024] The movement device of the present embodi-
ment includes the three linear-motion axes, but the em-
bodimentis not limited to this. The movement device can
be formed with any drive axes so as to change the posi-
tion of the tool relative to the workpiece.

[0025] The machine tool of the present embodiment
includes a controller. The controllerincludes an operation
panel 32 for inputting predetermined information or dis-
playing predetermined information. The operation panel
32 has aninput unit 32a including a keyboard for inputting
the predetermined information and a display unit 32b for
displaying information relating to the machining.

[0026] The controller is provided with, for example, an
electronic control unitincluding a CPU (Central Process-
ing Unit), RAM (Random Access Memory), and ROM
(Read Only Memory) that are connected to one another
via a bus. The controller controls the motor of the move-
ment device so as to move the tool 81 relative to the
workpiece 1.

[0027] The machinetool 11 of the presentembodiment
includes a machining chamber 45 for machining the
workpiece 1 and a tool storage chamber 46 for storing a
plurality of tools. Devices for machining the workpiece 1
such as the table 27 and the spindle head 21 are disposed
in the machining chamber 45. Moreover, a device for
storing tool such as a tool magazine is disposed in the
tool storage chamber 46.

[0028] The machining chamber45 and the tool storage
chamber 46 are disposed in the frame 41. The machining
chamber 45 and the tool storage chamber 46 are sepa-
rated by a partition wall 42a. The partition wall 42a is
disposed in the frame 41. An extendable part 42b is dis-
posed behind the spindle head 21. The extendable part
42b extends or retracts in accordance with the movement
of the saddle 17 when the saddle 17 moves in X-axis
direction. The extendable part 42b is formed by bellows,
etc. The frame 41 has side panels 41a and a rear panel
41b. The machining chamber 45 is surrounded by the
partition wall 42a, the extendable part 42b, and the side
panels 41a of the frame 41. The partition wall 42a, the
extendable part 42b, and the frame 41 act as a splash
guard disposed around the machining chamber 45.
[0029] Themachinetool 11 of the presentembodiment
includes a tool exchange device for automatically chang-
ing the tool 81 to be attached to the spindle head 21. The
tool exchange device includes a tool magazine 63 for
storing a plurality of the tools 81. The tool exchange de-
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vice of the present embodiment is controlled by the con-
troller of the machine tool so as to automatically change
the tool.

[0030] The first sliding door 51 is disposed at the front
side of the machining chamber 45 when the first sliding
door 51 is closed. The first sliding door 51 moves along
a guide rail 55 extending in the width direction of the
machine tool 11. The first sliding door 51 constitutes the
front panel of the machine tool 11. The first sliding door
51 acts as asplash guard disposed around the machining
chamber 45. By closing the first sliding door 51, the in-
ternal space of the machining chamber 45 is closed. The
workpiece 1 can be machined in the machining chamber
45 while the first sliding door 51 is closed. During the
period in which the workpiece 1 is machined, the control-
ler can lock the first sliding door 51 so as to keep the first
sliding door 51 closed. Chip and cutting fluid (coolant)
scatter in the machining chamber 45 during the period in
which the workpiece 1 is machined. However, the space
of the machining chamber 45 is closed and thus can sup-
press the scattering of chip and cutting fluid out of the
machine tool.

[0031] The first sliding door 51 has a handle 51a to be
held by the operator. The second sliding door 52 has a
handle 52ato be held by the operator. The operator holds
the handle 51a and moves the first sliding door 51 to the
central part in the width direction. The operator can open
the first sliding door 51 by moving the first sliding door
51 in the direction of arrow 93. Moreover, the operator
can close the first sliding door 51 by moving the first slid-
ing door 51 in the direction opposite to arrow 93.

[0032] By opening the firstsliding door 51, the operator
can operate a device arranged in the machining chamber
45. For example, the operator can change the workpiece
1 fixed on the table 27 or perform maintenance of the
spindle head 21 and the table 27.

[0033] FIG. 6 shows a perspective view of the machine
tool when the second sliding door is opened. FIG. 7
shows a front view of the machine tool when the second
sliding door is opened. Referring to FIG. 6 and FIG. 7,
the second sliding door 52 is disposed at the front side
of the tool storage chamber 46 when the second sliding
door 52 is closed. The second sliding door 52 moves
along a guide rail 56 in the width direction of the machine
tool 11. The operator holds the handle 52a and moves
the second sliding door 52 to the central part in the width
direction. The operator can open the second sliding door
52 by moving the second sliding door 52 in the direction
of arrow 94. Moreover, the operator can close the second
sliding door 52 by moving the second sliding door 52 the
direction opposite to arrow 94.

[0034] The tool magazine 63 of the present embodi-
ment is a disc magazine for holding a plurality of the tools
81. The tool magazine 63 includes a disc part 66 for hold-
ing the plurality of the tools 81. The disc part 66 is dis-
posed on the circumference part and includes grippers
for holding the tools 81.

[0035] The tool magazine 63 includes a magazine
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base 65 supporting the disc part 66. The magazine base
65 of the present embodiment is formed in the cylindrical
shape. The magazine base 65 is formed so as to be ro-
tated about the central axis by a motor 67. The disc part
66 rotates integrally with the magazine base 65. The mo-
tor 67 includes a rotation angle detector that detects the
rotation angle of the disc part 66. Any positions of the
gripper can be detected by the output of the rotation angle
detector.

[0036] The machinetool 11 of the presentembodiment
includes a hydraulic device 61 serving as an auxiliary
device of the machine tool. The hydraulic device 61 is
disposed below the tool magazine 63. The hydraulic de-
vice 61 supplies hydraulic fluid to a device driven by hy-
draulic fluid. For example, in the spindle head 21, the tool
holder 29 is moved when the tool 81 is held or released.
The hydraulic device 61 supplies hydraulic fluid to the
spindle head 21 in order to move the tool holder 29.
[0037] By opening the second sliding door 52, the op-
erator can operate the tool magazine 63 or the like dis-
posed in the tool storage chamber 46. For example, the
operator can change the tool disposed at the tool mag-
azine 63 or inspect the tool magazine 63. Furthermore,
the operator can perform maintenance or inspection of
the hydraulic device 61 disposed in the lower part of the
tool storage chamber 46. For example, the operator can
refill the hydraulic device 61 with hydraulic fluid.

[0038] Referring to FIGS. 3 to 7, the first sliding door
51 has a length in the width direction such that the length
corresponds to the width of the machining chamber 45.
The first sliding door 51 also has a length in the width
direction, in which the front side of the machining cham-
ber45 is opened. The second sliding door 52 has alength
in the width direction such that the length corresponds
to the width of the tool storage chamber 46. Moreover,
the second sliding door 52 has a length in the width di-
rection, in which the front side of the tool storage chamber
46 is opened.

[0039] The second sliding door 52 is disposed in front
of the first sliding door 51. When the first sliding door 51
is opened, the first sliding door 51 is disposed on the
inner side of the second sliding door. When the second
sliding door 52 is opened, the second sliding door 52 is
disposed in front of the first sliding door. Thus, the first
sliding door 51 and the second sliding door 52 is formed
so that one sliding door is arranged in front of the other
sliding door. In a front view, one sliding door overlaps the
other sliding door when the one sliding door is opened.
In the machine tool 11 of the present embodiment, the
first sliding door 51 and the second sliding door 52 are
double sliding doors.

[0040] In the machine tool of the prior art, the door for
performing an operation in the tool storage chamber is
disposed on the side of the machine tool. The operator
moves to the side of the machine tool when performing
an operation in the tool storage chamber. Conversely, in
the machine tool 11 of the present embodiment, the door
for opening the machining chamber 45 and the door for
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opening the tool storage chamber are disposed at the
front side of the frame 41. Thus, the operator can operate
and inspect a device in the machining chamber 45 from
the front side of the machine tool 11. Moreover, the op-
erator can operate and inspectadevice in the tool storage
chamber 46 from the front side of the machine tool 11.
[0041] The operator standing in front of the machine
tool 11 can perform both the operation in the machining
chamber 45 and the operation in the tool storage cham-
ber 46. In particular, the operator can perform the oper-
ation in the tool storage chamber 46 without moving to
the side of the machine tool 11. Thus, the movement
range of the operator decreases, thereby work efficiency
is improved. Moreover, it is not necessary to form a work
space for the movement of the operator on the side of
the machine tool 11 and reduces the length of the instal-
lation area of the machine tool 11 in the width direction.
[0042] Inthe machine tool of the prior art, the operation
panel of a device arranged in the tool storage chamber
may be disposed on the side of the machine tool, since
the operator stands on the side of the machine tool in
order to perform the operation in the tool storage cham-
ber. In other words, an operation panel may be disposed
on the side of the machine tool in addition to an operation
panel disposed at the front of the machine tool.

[0043] Conversely, the machine tool 11 of the present
embodiment allows the operator to perform the operation
in the tool storage chamber 46 and the operation outside
the machining chamber 45 while standing in front of the
machine tool 11. Accordingly, it is not necessary to ar-
range the operation panel on the side of the machine
tool. The operation on the device such as the tool mag-
azine 63 disposed outside the machining chamber 45
can be performed by the operation panel 32 disposed at
the front side of the machine tool 11.

[0044] Alternatively, the structures of the door of the
machining chamber and the door of the tool storage
chamber may be designed so as to move from the center
to the both ends in the width direction. In such a config-
uration, itis necessary to dispose storage containers for
storing the moved doors on both ends of the machine
toolin the width direction. Thus, the length of the machine
tool increases in the width direction. Conversely, the ma-
chine tool 11 of the present embodiment does not require
storage containers for storing the doors on both ends in
the width direction, thereby the length of the machine tool
11 is reduced in the width direction.

[0045] Alternatively, the door of the machine tool may
be a hinged door that opens to the front side. For exam-
ple, the rotation axes can be arranged on both ends of
the machine tool so that the door opens to the front side.
In this case, however, an area for pivoting the door is
necessary in front of the machine tool. Moreover, the
cutting fluid and the chips may adhere to the inner surface
of the door disposed at the front side of the machining
chamber. Thus, there is a problem that the chips and the
cutting fluid may fall onto the floor when the door is
opened. Conversely, the machine tool 11 of the present
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embodiment does not require the area for pivoting the
door atthe front side of the machine tool 11. Furthermore,
the first sliding door 51 arranged on the side of the ma-
chining chamber moves parallel to the width direction
and thus can prevent the dropping of the cutting fluid onto
the floor.

[0046] In particular, in the present embodiment, the
second sliding door 52 is disposed in front of the first
sliding door 51. When the first sliding door 51 is opened,
the first sliding door 51 is disposed on the inner side of
the second sliding door 52. This configuration can pre-
vent the release of the cutting fluid and the chips out of
the machine tool.

[0047] Referring to FIG. 5, in the machine tool 11 of
the present embodiment, a wiper 59 is disposed at a por-
tion where the partition wall 42a and the first sliding door
51 are opposed to each other. The wiper 59 extends in
the height direction of the first sliding door 51. The wiper
59 is made of an elastic material such as rubber. The
wiper 59 has a length in which the wiper comes contact
with the lower end to the upper end of the first sliding
door 51. The wiper 59 is fixed to the partition wall 42a.
The wiper 59 is in contact with the inner surface of the
first sliding door 51. The wiper 59 maintains contact with
the inner surface of the first sliding door 51 even when
the first sliding door 51 is moved.

[0048] As described above, by disposing the wiper 59,
the chips and the cutting fluid on the inner surface of the
first sliding door 51 can be removed by the wiper 59 when
the first sliding door 51 is opened. The cutting fluid and
the chips removed by the wiper 59 are collected by a
device that is disposed at the bottom of the machining
chamber 45 so as to collect the chips, etc. Furthermore,
by disposing the wiper 59, the entry of the chips and the
cutting fluid into the tool storage chamber 46 can be sup-
pressed when the first sliding door 51 is opened.
[0049] Inthe presentembodiment, the first sliding door
is disposed on the inner side of the second sliding door.
However, the present invention is not limited to this con-
figuration. The second sliding door may be disposed on
the inner side of the first sliding door.

[0050] Referring to FIGS. 3 and 4, the first window 53
and the second window 54 are formed so as to at least
partially overlap each other when the first sliding door 51
opens. The first window 53 and the second window 54
are formed at positions so as to at least partially overlap
each other when viewed from the front of the machine
tool 11. By adopting this configuration, the operator can
observe the inside of the tool storage chamber 46 through
the second window 54 and the first window 53 when the
first sliding door 51 is opened.

[0051] Referring to FIGS. 6 and 7, the first window 53
and the second window 54 are formed so as to at least
partially overlap each other when the second sliding door
52 is opened. The first window 53 and the second window
54 are formed at positions at least partially overlapping
each other when viewed from the front of the machine
tool 11. By adopting this configuration, the operator can
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observe the inside of the machining chamber 45 through
the second window 54 and the first window 53 when the
second sliding door 52 is opened.

[0052] For example, the machining chamber 45 and
the tool storage chamber 46 are separated in the machine
tool 11. Thus, the operator can open the second sliding
door 52 during the period in which the workpiece 1 is
machined in the machining chamber 45. The operator
can perform the operation in the tool storage chamber
46 during the period in which the workpiece 1 is ma-
chined. For example, the operator can change the tool
81 disposed at the tool magazine 63. At this time, the
operator can observe the state of machining in the ma-
chining chamber 45 through the first window 53 and the
second window 54.

[0053] Referring to FIG. 3 and FIG. 6, the first sliding
door 51 has a length in the height direction, in which the
front side of the machining chamber 45 is opened. The
first sliding door 51 of the present embodiment has a
length such that the upper portion of the machine tool is
opened. The second sliding door 52 has a length in the
height direction, which extends from the bottom to the
top of the frame 41. The second sliding door 52 has a
length such that the overall tool storage chamber 46 is
opened in the height direction. As described above, the
machine tool 11 is formed such that the length of the
second sliding door 52 in the height direction is longer
than the length of the first sliding door 51 in the height
direction.

[0054] Whenthe machiningchamber45is opened, the
chips and the cutting fluid may scatter to the outside.
Thus, the door for opening the machining chamber 45 is
preferably small in size. The area for opening the ma-
chining chamber 45 by the first sliding door 51 of the
present embodiment is small. Conversely, the second
sliding door 52 of the present embodiment is formed
largely and thus facilitates the operation in the space oth-
er than the machining chamber 45, for example, the tool
storage chamber 46. For example, maintenance can be
performed on the hydraulic device 61 during the period
in which the workpiece 1 is machined.

[0055] In the present embodiment, the length of the
first sliding door in the height direction is smaller than
that of the second sliding door in the height direction.
However, the present invention is not limited to this con-
figuration. The length of first sliding door in the height
direction may be the same as the length of the second
sliding door in the height direction. Alternatively, the
length of the second sliding door in the height direction
may be smaller than that of the first sliding door in the
height direction.

[0056] FIG. 8 shows another cross-sectional view of
the machine tool according to the present embodiment.
The spindle head 21 of the present embodiment moves
in the width direction of the machine tool 11 as indicated
by arrow 92. The machining chamber 45 includes a ma-
chining area 45a for machining a workpiece and an ex-
change area 45b for changing the tool. The spindle head
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21 and the table 27 move in the machining area 45a. The
exchange area 45b is disposed on the side of the ma-
chining area 45a. The exchange area 45b is disposed
onone end part of the machining chamber 45 in the width
direction.

[0057] Referring to FIGS. 3, 5, 7 and 8, the tool mag-
azine 63 is disposed below the exchange area 45b with
the partition wall 42a interposed between the tool mag-
azine 63 and the exchange area 45b. The exchange area
45bis disposed above the tool magazine 63. The partition
wall 42a has an opening 43 that allows the machining
chamber 45 and the tool storage chamber 46 to commu-
nicate with each other. The opening 43 is formed above
the tool magazine 63. The tool exchange device includes
a shutter 58 for opening and closing the opening 43 and
a barrel for driving the shutter 58. The shutter 58 is dis-
posed on the partition wall 42a. The shutter 58 is formed
so as to move in the direction of arrow 101. During the
period in which the workpiece is machined, the shutter
58 is closed.

[0058] When the tool 81 held by the spindle head 21
is changed, the tool magazine 63 adjusts the rotational
position of the disc part 66 in order to receive the tool 81
held by the spindle head 21. A gripper that does not hold
the tool 81 is disposed immediately below the opening
43 by the tool magazine 63.

[0059] The movement device places the spindle head
21 in the exchange area 45b as indicated by arrow 96.
The tool exchange device opens the shutter 58, whereby
the machining chamber 45 and the tool storage chamber
46 communicate with each other. The spindle head 21
then moves down through the opening 43 as indicated
by arrow 97. The position of the spindle head 21 in the
X-axis direction and Z-axis direction when the tool 81 is
changed is determined in advance. The spindle head 21
moves downward so that the tool 81 supported by the
spindle head 21 is arranged at a predetermined position
in the Z-axis direction in the vicinity of the gripper of the
tool magazine 63. The spindle head 21 then moves to a
predetermined position in the X-axis direction, whereby
the tool supported by the spindle head 21 is held by the
gripper of the tool magazine 63. The spindle head 21
moves upward after releasing the tool 81.

[0060] Subsequently, the tool magazine 63 adjusts the
rotational position of the disc part 66 in order to attach
another tool 81 to the spindle head 21 while the spindle
head 21 is separated from the tool magazine 63. The tool
magazine 63 places another tool 81 immediately below
the opening 43. The spindle head 21 then moves down-
ward so as to attach the desired tool 81 to the spindle
head 21. Thereafter, the spindle head 21 moves in the
X-axis direction and separates from the tool magazine
63. The spindle head 21 then rises and moves another
tool 81 into the machining chamber 45. By closing the
shutter 58, the internal space of the machining chamber
45 is closed.

[0061] In the machine tool 11 of the present embodi-
ment, the movement device is formed so as to move the
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spindle head 21 to the exchange area 45b. The exchange
area 45b is disposed on the side of the machining area
45a. Moreover, the exchange area45bis disposed above
the tool magazine 63. The tool magazine 63 is disposed
at a position where the tool 81 can be changed by moving
the spindle head 21. Thus, a device for transferring the
tool 81 from the tool magazine 63 to the spindle head 21
is not needed, whereby the length of the machine tool 11
is reduced in the width direction.

[0062] Inthe machine tool of the present embodiment,
the second sliding door 52 for performing the operation
in the tool storage chamber 46 is disposed at the front of
theframe 41. Itis not necessary to provide the work space
for the operator on the side of the machine tool 11. Thus,
another device can be disposed on the side of the ma-
chine tool 11. In particular, another device can be dis-
posed near the machine tool 11.

[0063] FIG. 9 is a front view of another machine tool
according to the present embodiment. The tool exchange
device for another machine tool 12 includes a robot 70
for changing the tool 81 stored in the tool magazine 63.
A rack 75 for storing the tools 81 is disposed on the side
of the robot 70. The machine tool 12 can store a larger
number of tools than the machine tool 11.

[0064] The robot 70 includes a support member 72
supported on a pedestal 71. The support member 72
supports an arm 73. A hand 74 for holding the tool 81 is
disposed at the tip of the arm 73. The hand 74 is formed
so as to hold and release the tool 81.

[0065] The arm 73 of the present embodiment is
formed so as to extend and retract as indicated by arrow
98. The arm 73 is formed so as to move along the support
member 72 as indicated by arrow 100. The robot 70 in-
cludes a motor 76 that drives the support member 72.
The motor 76 is driven so as to rotate the support member
72 about the central axis as indicated by arrow 99. The
rotation of the support member 72 changes the orienta-
tion of the arm 73.

[0066] When the tool 81 placed on the rack 75 is trans-
ferred to the tool magazine 63, the robot 70 extends or
retracts the arm 73 so as to retrieve the tool 81 from the
rack 75. The support member 72 then rotates as indicated
by arrow 99, whereby the tool 81 is transferred to the
side of the gripper of the tool magazine 63. Furthermore,
the arm 73 extends and the length thereof is adjusted,
whereby the tool 81 is held by the gripper of the tool
magazine 63. The arm 73 moves upward after releasing
the tool 81.

[0067] Furthermore, the robot 70 can also retrieve the
tool 81 stored in the tool magazine 63 and transfer the
tool 81 to the rack 75.

[0068] As described above, in the machine tool of the
present embodiment, another device can be arranged at
a position near the side of the machine tool. In the ma-
chine tool 12, the side panel 41a of the frame 41 is re-
moved and the robot 70 and the rack 75 are disposed.
Thus, the number of tools stored in the tool exchange
device can be easily increased. In other words, the tool
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capacity of the tool exchange device can be easily in-
creased.

[0069] The device to be placed on the side of the ma-
chine tool is not limited to the device for storing the tool,
and thus may be replaced with any device. For example,
an identical machine tool can be disposed on the side of
the machine tool. In this case, it is not necessary to pro-
vide the work space on the side of the machine tool, and
thus the machine tools can be placed close to one an-
other.

[0070] The foregoing embodiments can be arbitrarily
combined. In the drawings described above, the same
or equivalent parts are indicated by the same reference
numerals. The foregoing embodiments are merely ex-
emplary and do not limit the invention. The embodiments
include the modifications described in the claims.

REFERENCE SIGNS LIST
[0071]

11, 12 machine tool

21 spindle head

27 table

41 frame

42a partition wall

42b extendable part
43 opening

45 machining chamber
45a machining area
45b exchange area

46 tool storage chamber
51 first sliding door

52 second sliding door
53 first window

54 second window

58 shutter

63 tool magazine

70 robot

73 arm

74 hand

75 rack

81 tool

Claims
1. A machine tool comprising:

a machining chamber for machining a work-
piece;

a tool storage chamber for storing a plurality of
tools;

a frame containing the machining chamber and
the tool storage chamber;

a partition wall disposed in the frame and sep-
arating the machining chamber and the tool stor-
age chamber;
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a first sliding door disposed at a front side of the
machining chamber and moving in a width di-
rection of the machine tool; and

a second sliding door disposed at a front side of
the tool storage chamber and moving in the
width direction of the machine tool, wherein
the first sliding door has a length in which the
front side of the machining chamber is opened
in the width direction,

the second sliding door has a length in which
the front side of the tool storage chamber is
opened in the width direction, and

the first sliding door and the second sliding door
are formed so that one door is disposed in front
of the other door and overlaps the other door
when the one door is opened.

The machine tool according to claim 1, wherein the
second sliding door is disposed in front of the first
sliding door, and

when the first sliding door is opened, the first sliding
door is disposed on inner side of the second sliding
door.

The machine tool according to claim 1, wherein the
first sliding door includes a first window through
which an interior of the machining chamber is view-
able when the first sliding door is closed,

the second sliding door includes a second window
through which an interior of the tool storage chamber
is viewable when the second sliding door is closed,
and

the window of one of the sliding doors and the win-
dow of the other sliding door are formed so as to at
least partially overlap each other when one of the
sliding doors is opened.

The machine tool according to claim 1, wherein the
first sliding door has a length in which the machining
chamber is opened in a height direction, and

the second sliding door has a length in the height
direction that extends from a bottom to a top of the
frame.

The machine tool according to claim 1, further com-
prising:

a spindle head arranged in the machining cham-
ber and being movable in the width direction of
the machine tool;

a tool magazine disposed in the tool storage
chamber; and

a shutter disposed on the partition wall, wherein
the partition wall includes an opening that is
formed above the tool magazine and allows the
machining chamber and the tool storage cham-
ber to communicate with each other,

the shutter is formed so as to open and close
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the opening,

the machining chamber includes a machining
area for machining the workpiece and an ex-
change area for changing the tool,

the exchange area is disposed on one end of
the machining chamber in the width direction
and is arranged above the tool magazine, and
the spindle head is formed so as to vertically
move while the shutter is opened, allowing an
exchange of the tool through the opening.
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